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@ Electro-optical transducer assembly. 

@ An electro-optical transducer assembly for translating 
between an optical higii speed serial data transmission path 
and parallel eiectricai data transmission paths Is provided by a 
light emitting or light detecting device with serial terminals (13, 
15), a logic chip (50. 51) with timing, amplifying, serializing or 
de-serlalizing circuitry, and a multilayer coupling chip (40. 41) 
with parallel input or output contacts mounted between the 
device and the logic chip for coupling the serial terminals of the 
device to the serial terminals on the logic chip and coupling the 
logic chip parallel terminals to the parallel input or output 
contacts. 
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Description 

ELECTRO-OPTICAL 

This Invention relates to a transducer assembly for 
high speed data signals and more particularly for 
converting between high speed serial from an 
optical source and parallel electrical conductors. 

Communications via optical fibers is rtipldly re- 
placing conventional hard wire conductors in high 
data rate applications. These optical fibers operate 
at the high optical frequencies and are broad band. 
The bandwidth is broad and therefore the amount of 
data transmitted is significantly greater than that 
typically over conventional conductive wires. In 
order to handle this amount of data it is desirable to 
convert the serial data to parallel data using a high 
speed transducer assembly or apparatus. It Is 
desirable that this connecting apparatus not be 
slowed down by long leads. It Is further desirable 
that the processing circuitry be placed on an 
integrated circuit logic chip so it Is compact, low 
cost and so again the lead lengths are small. It is 
further desirable to provide Improved heat dissipa- 
tion of the logic chip which has a small surface area. 

The Invention is disclosed in the attached claims. 

In accordance with one preferred embodiment of 
the present invention, a transducer assembly is 
provided that comprises an optical to electrical 
transducer and a logic chip including serial to 
parallel or parallel to serial conversion circuitry with 
both input and output terminals on one broad 
surface of the logic chip and a multi-layer coupling 
chip mounted between the transducer and the logic 
chip. The coupling chip has one broad surface 
coupled to the transducer and the opposite broad 
surface coupled to the one broad surface of the 
logic chip and coupling means for feeding serial 
signals from the transducer through the thickness of 
the coupling chip to the serial terminals of the logic 
chip or vice versa, and coupling means for coupling 
the parallel terminals of the logic chip to parallel 
contacts near one edge of said coupling chip 
whereby both the serial and parallel leads to or from 
the logic chip are provided via the coupling chip. 

BRIEF DESCRIPTION OF DRAWING 

Figure 1 Is a perspective view of the trans- 
ceiver assembly according to one preferred 
embodiment of the present invention. 

Figure 2 Is a perspective view of the heatsink 
of Figure 1 . 

Figure 3 Is a plan view of one broad surface of 
the logic chip of Figure 1. 

Figure 4 Is a plan view of one outboard broad 
surface of the coupling chips of Figure 1. 

Figure 5 is a plan view of a first intermediate 
crossover layer of the coupling chips of Figure 
1. 

Figure 6 is a plan view of the outboard 
surface opposite the one outboard broad 
surface of Figure 2. 

Figur 7 is a plan view of a second intermedi- 
ate crossover layer of the coupling chips of 



TRANSDUCER ASSEMBLY 

Figure 1 . 

Figure 8 Is a sketch of the transceiver 
5 mounted on a pluggable base with elastomeric 

connector. 

Figure 9 Is a sketch of a prior art elastomeric ~ 
connector. 

Referring to Fig. 1, there is illustrated the fiber 

10 optic hybrid transceiver 10. Transceiver 10 com- 
prises an optical transmitter subassembly 13 and a 
receiver subassembly 15. The body of the optical 
transmitter subassembly 13 is cylindrical with one 
end 13a adapted to be coupled to optical fibers and 

15 the opposite end 13b has conductive pins 13c. The 
optical transmitter subassembly 13 includes a laser 
or light emitting diode responsive to transmit signals 
at the pins 13a for transmitting serial optical signals 
via the optical fibers. The sub-assembly Is for 

20 example a laser Model No. FU06LD of Mitsubishi 
Electronics Corporation. The receiver sub-assembly 
is also cylindrical in shape with one end 15a adapted 
to receive the optical data from coupled optical 
fibers and the opposite end 15b having a pair of 

25 conductive pins 15c. The receiver Includes a photo- 
diode detector and may be, for example. Model No. 
FU1 1 PD1 1 of Mitsubishi Electronics Corporation. 

The transceiver 10 further includes a front end 
housing 11 adapted to house both the transmitter 

30 subassembly 13 and the receiver subassembly 15. 
The housing is made of a conductive metal material 
with an aperture 11a adapted to receive the 
transmitter subassembly 13 and a second aperture 
lib adapted to receive the receiver subassembly 15. 

35 Portion 11c of the housing 11 is made substantially 
longer than portion lid to completely house the 
longer transmitter subassembly 13. Likewise the 
receiver subassembly Is housed in shorter portion 
lid of the front end housing 11. A common wall 111 

40 divides and isolates the portions 11c and lid. The 
housing 11 at the electrical end has recesses lie 
and 11f centered with respect to the apertures 11a 
and 11b respectively. The transmitter subassembly 
13 Is mounted in the housing so that the pins 13b 

45 extend into the recess lie. Similarly, the receiver 
subassembly 14 pins 15b extend Into recess 1 1f. The 
recesses lie and 11f are adapted to receive therein 
a rectangular shaped Interposer 25 for the transmit- 
ter subassembly and a receiver Interposer 26 for the 

50 receiver subassembly. 

The transmitter interposer 25 includes a dielectric 
block having apertures therethrough and hollow 
conductive cylindrical pin extenders 27 adapted to fit 
over the pins 15b located at the transceiver end of 

55 the transmitter subassembly. The number of pin 
extenders 27 equals the number of pins 13b. The pin 
extenders are of a diameter to fit snuggly over the 
associated pins to behave as pin sockets. The 
terminal end of the pin extenders remote from the 

60 subassemblies has a solid base. The receiver 
interposer 26 in recess lit has a pair of like 
extenders 29 over pins 15b. The housing further has 
an outer recesses 11 g and 11h which are adapted to 
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receive about one half the depth of multi-layer 
ceramic coupling chips 40 and 41 to provide 
alignment of the pins with respect to the coupling 
chips. 

The multi-layer ceramic coupling chips 40 and 41 
which will be described In more detail later are 
multi-layer ceramic substrates which are fused 
together and contain different circuit patterns, to 
provide coupling from the pins and pin extenders to 
the logic circuit to be described and from the logic 
chip to a pluggable circuit board. The coupling chips 
may be, for example, coflred muitl-layer cerarhic 
structure made by Kyocera Co. 52-11 Inove-cho, 
Higashino. Yamashlna-Ku, Kyoto 607 Japan. Struc- 
tures (ike this are described for example, in an article 
by J. Dorler. et ai. entitled "A Ceramic Card Concept" 
In Proceedings of Electronics Components Con- 
ference 1982. The multi-layer ceramic coupling chips 
40 and 41 are mounted In the recesses 11g and 11h 
respectively, which match the rectangular shape of 
the chips 40 and 41 respectively, to align the chips 
with respect to the transducers, with the one surface 
thereof adjacent to the pin extenders 27 and 29, 
respectively. On the opposite broad surface 40a and 
41a of the chips 40 and 41 respectively, there is 
mounted respectively the integrated circuit logic 
chips 50 and 51 . A heatslnk housing 60 adapted to 
match that of the front housing 1 1 is mounted to the 
back surface 60b and 51b of the respective logic 
chips 50 and 51. Referring to Figure 2. the heatslnk 
housing 60 has rectangular recesses 61 and 62 for 
receiving and aligning a portion of the multi-layer 
ceramic coupling chips 40. The logic chips 50 and 51 
fit in recess 61a and 62a. The outer lip 60a fits over 
recess 11] in Figure 1, providing a completely 
enclosed housing except for bottom edge of chips 
40 and 41. 

The logic chip 50 Includes a serializing, amplifying 
and clock extraction circuitry with ail contacts 
positioned on the surface facing the multi-layer 
ceramic coupling chip 40. The logic chip is, for 
example, a high speed bipolar logic chip with C4 
Interconnectorfrom IBM Corporation. General Tech- 
nology Division. East Fishkill, New York. Serializing, 
amplifying and clock extraction circuits are well- 
known. Another known commercial device Is pro- 
vided by Advanced Micro Devices AM7968 (Trans- 
mitter) and AM7969 (Receiver) chipset. This later 
chipset is described in January 22, 1987, Electronic 
Design, pp. 79-83. Advanced Micro Devices Is 
located at 90 Thompson Place, Sunnyvale. CA 94088. 
Referring to Figure 2 for example, there is illustrated 
the contacts on the surface 50a or 51a of chip 50 or 
51. The logic chip 50 or 51 Includes connector pads 
corresponding in number and position to the 
contacts on surfaces 40a or 41a of coupling chip 40 
or 41. The logic chip 50 provides serializing with a 
plurality of parallel data inputs to be coupled thereto 
to provide the smaller plurality of outputs which 
correspond to the number of transmitter subassem- 
bly pins 13b. A pair of these outputs match a pair of 
transmitter transducer pins for providing the serial 
data path to the transmitter transducer. A plurality of 
parallel input contacts on the logic chip are also 
located on the same surface that faces the multi- 



layer ceramic coupling chip. Similarly. logic chip 51 
includes a deserializing, amplifying and clock re- 
covery circuitry positioned on the surface 51a 
adjacent the multi-layer ceramic coupling chip 41. 

5 The broad surface non-contact end 50b and 51b 
(see Figure 1) of logic chips 50 and 51 are adjacent 
the heatslnk 60 for providing heatsinking. 

Referring to Figure 3, the pair of contacts 61 and 
63 are the receiver input contacts for the receiver - 

10 logic chip 51. These contacts receive the serial 
transmission line data from the pair of pins 15c via 
the pin extenders 29, wire pads 65 and crossovers In 
chip 41 . Similarly, these same contacts 61 and 63 for 
chip 50 are the output serial transmission line 

15 contacts to the pins 13c of transmitter subassembly 
13 via extender 27 buttons 65 and crossover in chip 
40. The output contacts 71 through 80 are the 
parallel output contacts of the logic chip 51. 
Similarly, these are the parallel signal input contacts 

20 for serializing in chip 50. The other unlabeled 
contacts are provided for voltage test points, signal 
control circuitry, power supply connections and 
other monitoring of the logic chip 50 or 51 . 
The multi-layer coupling chips 40 or 41 have 

25 contacts 91 and 92 on the broad surfaces 40b or 41 b 
opposite surfaces 40a or 41a (see Figure 6). These 
contacts 91 and 92 match the pin extenders 27 and 
28 as will be described in more detail in connection 
with Figures 3, 4 and 5. As shown in Figure 1 , wire 

30 mesh cylinders or buttons are positioned between 
the base of the pin extenders 27 and 29 and the 
contacts 91 and 92 on the surfaces 40b and 41b of 
multi-layer chips 40 and 41 to provide good electrical 
contact between the pin extenders 27 and 29 and 

35 the contacts 91 and 92 on the multi-layer ceramic 
coupling chips 40 and 41. A known type is sold as 
FUZZ BUTTONS by Tecknit of 135 Bryant Avenue. 
Cranford, New Jersey 07016. 
Referring to Figures 4 and 5. there is Illustrated 

40 surfaces 41a or 40a of multi-layer ceramic coupling 
chips 40 or 41 that face logic chips 50 or 51. These 
coupling chips are identical so only one is shown 
and described. Contact terminals 81 and 83 are the 
receiver input terminals for chip 41 or the serial 

45 output terminals for chip 40 that pass the serial 
transmission line data signals. These terminals are 
mounted to contacts 61 and 63 respectively of logic 
chip 50 or 51. Contacts 71a thru 80a are connected 
to corresponding contacts 71 thru 80 on the logic 

50 chip to provide the parallel output signals from the 
logic chip to the multi-layer coupling chip 41. 
Similariy, identically placed contacts on the coupling 
chip 40 are coupled to like contacts on the logic chip 
50. Contact terminals 81 and 83 have conductive 

55 feed th roughs that extend through the layers of the 
coupling chips 40 or 41 with crossover leads at 
Intermediate redistribution layer 40c or 41c of Fig. 5 
to the opposite surface 40b or 41 b of chips 40 or 41 , 
as shown in Fig. 6 at contact positions 91 and 92. The 

60 feedthrough conductor 101 at contact 81 is fed 
through to terminal 81a at layer 40c or 41c between 
layers 40a and 40b or 41a and 41b. Similarly, 
feedthrough conductor 103 at contact 83 is fed 
through to terminal 83a at Inner layer 40c or 41c. 

65 Terminal 81a Is coupled to terminal 81b using 
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inner printed circuit lead 81c. Termfnal 81b is 
coupled thirough layer 40c or 41c using feedthrough 
conductor 107 to the surface layer 40b or 41b at 
terminal 81 d (Figure 6). Terminal 81 d on surface 40c 
or 41c is coupled to terminal 81 e via a coupling 
capacitor 105. Tenminal 81 e is coupled via a 
feedthroughi conductor 109 to terminal 81f on inner 
surface layer 40c or 41c. The terminal 81 f is coupled 
via circuit lead 108 to terminal 91a and via coupling 
feedthrough conductor 119 to contacts 91 on 
surface 40b or 41b. Similarly, terminal 83 is coupled 
to terminal 83a on layer 40c or 41c and terminal 83a 
is coupled via lead 83c to terminal 83b. Terminal 83b 
is coupled through surface 40c or 41c through 
feedthrough conductor 1 27 to the layer 40b or 41 b at 
terminal 83d. Terminal 83d on surface 40b or 41b 
(Figure 6) is coupled to tenminal 83d via a coupling 
capacitor 111 to terminal 83e. Terminal 83e Is 
coupled via a feedthrough conductor 1 12 to terminal 
83f on inner layer 40c or 41c. The terminal 83f Is 
coupled via printed circuit crossover lead 113 to 
terminal 92a and via feedthrough conductor 115 to 
terminal 92 on surface 40b. In this manner the pair of 
contacts 91 and 92 are fed through the multi-layer 
coupling structure to the logic chips at terminals 61 
and 63. 

Referring to Figures 3 and 4. the parallel contacts 
71-80 on IC logic chip 60 or 51 are connected to 
corresponding contacts 71a-80a on surface 40a or 
41a of multi-layer coupling chip 40 or 41. These 
contacts 71a-80a are coupled via feedthrough 
conductors 123 to terminals 71b-80b on a second 
intermediate substrate layer 40e or 41 e. shown in 
Figure 7. This iayer is preferably adjacent to layer 40a 
or 41a. These terminals 71b - 80b are connected to 
corresponding terminals 71c-80c near one edge of 
the chip 40 or 41 via crossover leads 125. These 
terminals 71c -80c are. In turn, coupled by feed- 
through conductors 119 to corresponding contacts 
71d -80d on the surface 40a or 41a of Figure 4. in 
this manner, the parallel output signals from the chip 
41 is applied to the output contacts 71 d - 80d with 
very short lead lengths. The thickness of the one 
layer of the substrate is only 8 mils thick and the 
entire multi-layer coupling chip is only 100 mils thick. 
In like manner, the parallel signals from a transmitter 
source at 71 d - 80d on surface 40a and are coupled 
via the intermediate layer 40e to the logic chip via 
contacts 71 a -80a. Other contacts shown but not 
labeled can be used for test points and providing 
power supply to the chip In a similar manner. Also, 
layer could be all conductive except for through 
holes and Insulators to provide Rf shielding. 

Referring to Rgure 8, the contact pads 71d - 80d 
on the surface 40a or 41a of chip 40 or 41 extend 
along near the base substrate 120 to which the 
transceiver module 10 discussed above Is mounted. 
The base substrate 120 includes conductors 133 on 
the top surface of a ceramic substrate 125 that 
match contacts 71 d - 80d. An elastomeric connector 

130 comprising a silicon rubber core with wire rings 

131 bonded directly about the core follow rectangu- 
lar surface around comers (see Figure 9). The wire 
ring spacing matches the conductors 123 and 
contacts 71 d - 80d and thereby when connector 130 



is mounted In the comer between the substrate 135 
and the contacts 71 d -80d the multi-layer coupling 
chip 40 or 41 provides Interconnection from the logic 
chip contacts 71 - 80 chip to the base conductors 
5 133, Elastomeric connector 130 may be, for 
example, MOE Elastomeric connector from PCK 
Elastomerics. 2940 Turnpike Drive. Hatboro, Penn- 
sylvania, 19040. 

10 

Claims 



15 1. An electro-optical transducer assembly 

comprising : 

an electro-optlca! transducer (13, 15) having a 
pair of serial transmission line terminals, 
a logic chip (50. 51) including one of serial to 
20 parallel or parallel to serial conversion circuitry 

with both serial terminals and parallel terminals 
on the same broad surface of said logic chip, 
and 

a multi-layer coupling chip (40, 41) mounted 

^ between said transducer and ssiid logic chip 

with one broad surface (40b, 41b) of said 
coupling chip coupled to said pair of trans- 
mission line terminals (13b, 13c, 15b, 15c) and 
with the opposite broad surface (40a. 41a) 

30 coupled to said one broad surface of said logic 

chip at said serial and parallel terminals, said 
coupling chip having feedthrough conductor 
means for connecting the serial transmission 
line terminals to the corresponding serial 

35 terminals on said logic chip through the thick- 

ness of the coupling chip and means for 
providing a plurality of contacts on one surface 
of said coupling chip and means coupling said 
plurality of contacts to said parallel terminals on 

40 said logic chip. 

2. An assembly according to claim 1 wherein 
said plurality of contacts extend along one edge 
and along a mounting surface of said assembly 
and including an elastomeric connector 

45 mounted along said one edge to provide parallel 

input or output contacts along the mounting 
surface of said assembly. 

3. An assembly according to claim 2 including 
an interposer and wire mesh pads coupled 

SO between said transmission line terminals and 

coupling chip, said interposer including cylindri- 
cal sockets adopted to fit tightly over pin 
tenmlnals at said transmission line terminals, 
said wire mesh pads press fitted between said 

55 sockets and said coupling chip. 

4. An assembly according to claim 1 Including 
a transducer housing adapted to enclose said 
transducer except at the ends, said housing 
having the end nearest the transmission line 

60 terminals adapted with a recess to receive and 

align said coupling chip with respect to said 
transducer. 

5. An electro-optical transducer assembly 
comprising: 

65 an electro-optical transducer adapted to be 
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coupled to a light transfer medium at one end 
and a pair of electrical transmission line termi- 
nals at the opposite end, 
an integrated circuit logic chip having broad 
opposite surfaces with a first plurality of 5 
contacts on a first broad surface, said first 
plurality Including a first pair of contacts for 
providing serial connection to said logic chip 
and a first set of contacts greater than said pair 
for providing parallel connection to said logic 10 
chip, said logic chip Including means? for 
providing serial to parallel or parallel to serial 
signal translation, and amplifying means, 
a multMayer coupling chip having opposite 
broad surfaces with a second pair of contacts 15 
on one broad surface and a second set of 
contacts on said opposite broad surface, said 
second set of contacts including a third pair of 
contacts and a third set of contacts equal in 
number and arrangement to match said first set 20 
of contacts on said logic chip, said second set 
of contacts being arranged to match the first 
set of contacts and first pair of contacts, 
said multi-layer coupling chip further including a 
fourth set of contact tabs near one edge of one 25 
of said opposite broad surfaces for connection 
to external conductors, 

means Including coupling layers and vlas bet- 
ween said opposite broad surfaces of said 
multi-layer coupling chip with said second pair 30 
of contacts coupled to said third pair of 
contacts and said third set of contacts coupled 
to said fourth set of contact tabs, 
said logic chip being mounted on said coupling 
chips with said first broad surface on said 35 
opposite broad surface of said coupling chip 
with said first set of contacts and said first pair 
of contact connected to said third set of 
contacts and said third pair of contacts respec- 
tively, 40 
a heat sinl< adjacent to a broad surface of said 
logic chip opposite said first surface, and 
means for coupling said pair of terminals to said 
second pair of contacts. 

6. An assembly according to claim 6 wherein 45 
said fourth set of contacts near said one edge 
extend along the mounting surface of said 
assembly and an eiastomeric connector Is 
mounted along said one edge to provide parallel 
output contacts along the mounting surface of 50 
said assembly. 

7. An assembly according to claim 6 including 
an Interposer and wire mesh pads coupled 
between said transmission line terminals of said 
transducer and said second pair of contacts on 55 
said multi-layer coupling chip, said interposer 
including cylindrical sockets that fit tightly over 

pins at the transmission line terminals, said wire 
mesh pads being press fitted between said 
sockets and said first pair of contracts on said 60 
multi-layer coupling chip. 

8. An assembly according to claim 5 including 
an Interposer and wire mesh pads coupled 
between said transmission line terminals of said 
transducer and said second pair of contacts on 65 



said multi-layer coupling chip . said Interposer 
including cylindrical sockets that fit tightly over 
pins at the transmission line terminals, said wire 
mesh pads being press fitted between said 
sockets and said first pair of contacts on said 
multi-layer coupling chip. 

9. An electro-optical transducer assembly 
comprising: 

a housing for an electro-optical transducer, 
an electro-optical transducer mounted in said 
housing for translating between optical data 
signals amd electrical data signals mounted In 
said housing with transducer connector pins 
extending at one Inboard end,, 
a heat sink, 

a logic chip Including one of serializing or 
de-serializing circuitry and amplifiers with serial 
data contacts and parallel data contacts on a 
first broad surface of said logic chip, and 
a multi-layer coupling chip having a first broad 
surface with a first set of serial data contacts 
adapted to match with said transducer connec- 
tor pins and a second broad surface with a 
second set of serial data contacts and first 
parallel data contacts with said first set of serial 
data contacts connected with vlas through said 
chip to said second set of serial data contacts, 
said multMayer coupling chip having one of 
second parallel Input or output contacts near 
one edge with parallel interconnection between 
said first parallel data contacts and said second 
parallel contacts, 

said logic chips mounted with said first broad 
surface on said second broad surface of said 
multi-layer chip with said serial data contacts 
and said parallel data contacts of said logic chip 
connected on said first set of serial data 
contacts and said first parallel contacts respec- 
tively, 

said multi-layer coupling chip and logic chip 
sandwiched between said housing and said 
heat sink with said transducer connector pins 
coupled to said first set of serial data contacts 
and a broad surface of said logic chip opposite 
said first broad surface in contact with said heat 
sink. 

10. An assembly according to claim 9 wherein 
said one of parallel Input or output contacts 
near said one edge extends along one mount- 
ing surface of said assembly and an eiastomeric 
connector mounted between said one edge to 
provide parallel input or output contacts along 
the mounting surface of said assembly. 

11 . An assembly according to claim 9 Including 
an Interposer and wire mesh pads coupled 
between said transducer connector pins and 
said first set of serial data contacts, 

said interposer including cylindrical sockets 
thar fit tightly over said pins, said wire mesh 
pads press being fitted between said sockets 
and said first set of serial data contacts. 

12. An electro-optical transducer assembly 
comprising: an optical transmitter subassembly 
and a set of pins at one end and means adapted 
to couple to optical fibers at the opposite end. 
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a receiver subassembly having means at one 
end adapted to couple to optical fibers and 
providing electrical output and a pair of pins at 
tiie opposite end, 

a housing including a pair of apertures spaced 5 
from each other and adapted to receive at one 
of said apertures the transmitter subassembly 
and the receiver subassembly in the other 
spaced apart aperture of said subassembly with 
said pins extending in recesses In the inboard 10 
end of said housing, 

a first logic chip including a serializing circuitry 
amplifiers and a clock recovery circuit with 
transmitter serial data contacts and transmitter 
parallel data contacts on a first broad surface of 15 
said first logic chip, 

a second logic chip including a deserializing 
circuitry, amplifiers, and cIocl< recovery circuitry 
with receiver serial data contacts and receiver 
parallel data contacts on a first broad surface of 20 
said second logic chip, 

a first multi-layer coupling chip having a first 
broad surface with a first set of transmitter 
serial data contacts adapted to match with said 
transmitter set of pins and a second broad 25 
surface with a second set of transmitter serial 
data contacts and first transmitter parallel data 
contacts with said first set of serial data 
contacts connected with vias through said chip 
to said second set of serial data contacts, said 30 . 
first multi-layer coupling chip having parallel 
input contacts near one edge with parallel 
interconnects between said first transmitter 
parallel data contacts and said parallel input 
contacts. 35 
a second multi-layer coupling chip having a first 
broad surface with a first pair of receiver serial 
data contacts adapted to match with said 
receiver pins and a second broad surface with a 
second pair of receiver serial data contacts and 40 
first receiver parallel data contacts with said 
first pair of receiver serial data contacts 
connected with vias through said chip to said 
second pair of receiver serial data contacts, 
said multi-layer coupling chip having parallel 45 
output contacts near one edge with parallel 
interconnects between said first receiver paral- 
lel data contacts and said parallel output 
contacts. 

said first logic chip mounted with said first SO 
broad surface on said second broad surface of 
said first muttl-layer coupling chip with said 
transmitter serial data contacts and said trans- 
mitter parallel data contacts of said logic chip 
connected on said second set of serial data 55 
contacts and said first transmitter parallel data 
contacts respectively of said first multi-layer 
coupling chip, 

said second logic chip mounted with said first 
broad surface on said second broad surface of 60 
said second multi-layer coupling chip with said 
receiver serial data contacts and receiver 
parallel data contacts of said second logic chip 
connected on said second set of receiver serial 
data contacts and said first receiver parallel 65 



contacts respectively of said second multMayer 
coupling chip, 

said first multi-layer coupling chip and logic chip 
sandwiched between said housing and said 
heat sinl< with transmitter subassembly pins 
coupled to said first transmitter set of serial 
data contacts and a broad surface of said logic 
chip opposite said first broad surface in contact - 
with said heat sink, 

said second multi-layer coupling chip and said 
logic chip sandwiched between said housing 
and said heat sink with said receiver subassem- 
bly pins coupled to said first pair of receiver 
serial data contacts and a broad surface of said 
logic chip opposite said first broad surface in 
contact with said heat sink. 

13. An assembly according to claim 12 wherein 
said parallel input contacts near said one edge 
extends along one mounting surface of said 
assembly and an elastomeric connector 
mounted between said one edge to provide 
parallel outputs along the mounting surface of 
said assembly, 

and wherein said parallel output contact near 
said one edge extends along one mounting 
surface of said assembly and a second elas- 
tomeric connector mounted between said one 
edge to provide parallel output contacts along 
the mounting surface of said assembly. 

14. An assembly according to claim 13 includ- 
ing a first interposer and wire mesh pads 
coupled between said transmitter subassembly 
connector pins and said first set of serial data 
contacts. 

said first interposing including cylindrical soc- 
kets that fit snuggly over said pins, 
said wire mesh pads being press fitted between 
said socket and said first set of serial data 
contacts, and a second interposer and second 
set of wire mesh pads coupled between said 
receiver connector pins and said first set of 
serial data contacts, said second interposer 
including cylindrical sockets that fit snuggly 
over said pins, said wire mesh pads fitted 
between said sockets and said first set of serial 
data contact. 
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